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Coastal Christian School ‘ Traffic Impact Study

INTRODUCTION

The following traffic impact study was prepared to address the potential traffic impacts of the proposed
Coastal Christian School (CCS) located northerly of the City of Pismo Beach and westerly of the City of
Arroyo Grande in the County of San Luis Obispo. The school project was evaluated at a programmatic
level in the Los Robles Del Mar project in 2001-2003. At this time, CCS is proposing a specific master
plan of development for the school site. The County of San Luis Obispo Public Works Department
reviewed and approved the scope of work for this traffic study including: the requirement for updated
traffic counts, and analysis of intersections immediately adjacent to the project site and road segments.
The revisions in this April 2009 update include responses to comments from Caltrans and other local
agencies to expand the study to include the Highway 101 ramps at Oak Park Boulevard, access changes
and level of service calculation methodology.

PROJECT DESCRIPTION

The planned school site is located westerly of Oak Park Boulevard between Meadowlark Drive and
James Way. At this time, the school master plan will likely be developed over eight phases as specific
needs and funding allows. The existing K-12 school will be relocated to the project site during the first
phase of the project. Subsequent phases will add various classrooms, gymnasium, chapel, labs,
industrial tech shops, playfields and other ancillary uses.

The main access to the school was planned to be located via a new roadway intersection mid-way
between Meadowlark Drive and James Way. The County Public Works Department and City of Arroyo
Grande requested that the main access be relocated to the north to intersect Meadowlark Road where
the main Los Robles Del Mar (LRDM) project entrance was planned. The school is in the process of
obtaining an easement over the LRDM property to connect the project site with the future intersection.
The extension of Meadowlark Drive northwesterly was planned with the Las Robles Del Mar project. At
this time, the project will construct a portion of the extension of Meadowlark Road. Once the Los
Robles Del Mar project is constructed, the project would connect to the internal street system originally
proposed by that project. The other access planned to connect to Oak Park Boulevard would provide a
secondary vehicular exit and emergency access/egress for the project site.

Frontage improvements along Oak Park Boulevard to provide curbing and a center turn lane near the
project access at Meadowlark Road will be constructed with the project. The project phasing is detailed
in Table 1 and depicted graphically on Exhibit 1.

EXISTING CONDITIONS

Currently, the road network that serves the School consists primarily of Oak Park Boulevard. Due to the
School’s draw of students from around the Five Cities Area, other roadways are utilized to access Oak
Park Boulevard including: James Way, W. Branch Street and Highway 101. The County indicated that
due to the anticipated size of the school, that the study area for this report includes an analysis of Oak
Park Boulevard between James Way and Meadowlark Drive and AM/PM peak hour analysis of the
intersections of Oak Park Boulevard at James Way and at Meadowlark Drive. Caltrans requested to
expand the study area to include the W. Branch Street/NB 101 ramps and El Camino Real intersections.

Oak Park Boulevard connects Highway 101 with Noyes Road in the foothills to the northeast of the
project. Near Highway 101, Oak Park Boulevard is four lanes wide with traffic signals controlling the
rights-of-way at the El Camino Real, W. Branch Street and James Way intersections. To the north of
James Way, Oak Park Boulevard narrows to one lane in each direction. The intersection with
Meadowlark Drive is STOP controlled on the side street only. The posted speed limit is 45 MPH.

Orosz Engineering Group, Inc 1 April 2009




Coastal Christian School ___Traffic Impact Study

Table 1
Development Phasing for Coastal Christian School

Phase 1 - Elementary 200 Students
Administration Office

Teachers Lounge

Elementary School (12 Classrooms)
Library/Computer Lab

Equipment Storage

Restrooms

Kindergarten (3 Classrooms)

Phase 2 - No Additional Students
Auditorium (435 person capacity)
Choir/Band Room
Kitchen/Indoor Dining

Outdoor Dining

Phase 3 - Jr. High and High School (400
additional students)

Administration offices for High School
High Tech Science Lab

High School Classrooms ( 8 rooms)
High School Library

Jr. High Classrooms ( 4 rooms)

Phase 4 - Industrial Arts {no additional
students)

Industrial Arts Building

Phase 5 - Gymnasium (no additional students)
Gym lockers

Gymnasium

Pool

Phase 6 - Retreat Area (no additional students)
Retreat Rooms (2 rooms)
Memorial Garden Area

Phase 7 - Ball Fields (no additional students)
Football/Soccer/Softball Fields

Phase 8 - Chapel (no additional students)
Chapel/performing arts building (366 person capacity)

Orosz Engineering Group, Inc 2 April 2009
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Coastal Christian School Traffic Impact Study

James Way is a regional connector roadway between Pismo Beach and Arroyo Grande northerly of
Highway 101. Generally, one travel lane with bike lanes is provided in each direction. STOP signs
control vehicular rights-of-way at most intersections. In the vicinity of the project, the only signalized
intersection is located at Oak Park Boulevard.

Meadowlark Drive is located just north of the project and functions as a residential collector street. The
Los Robles Del Mar project and main school access would form a fourth leg of this intersection.

Traffic counts were collected in early June 2008, while area schools were still in session, for this project
during the AM (7-9 AM) and PM (4-6 PM) peak hours at the two study area intersections. Roadway
segment counts were also collected at the same time. For the expanded study area intersections
requested by Caltrans, historical volumes from recent traffic studies in the area were used for the
intersections of Oak Park Boulevard at W. Branch Street / NB 101 ramps and at the intersection of El
Camino Real.

The average daily traffic (ADT) for Oak Park Boulevard north of James Way was found to be 4,701
vehicles per day. The capacity of a divided two lane roadway is in the 10,000 — 15,000 ADT range
depending on roadway and other factors. In this location, the roadway operation is still very good with
no congestion being experienced on a daily basis.

Local agencies have used a variety of intersection capacity evaluation techniques. Caltrans and the
County of San Luis Obispo are currently using the Highway Capacity Manual (HCM) procedures. This
procedure provides a measurement of vehicular delay per vehicle using the intersection. These delay
measurements for unsignalized intersections range from 0 t010.0 seconds for LOS A, 10.1 to 15.0
seconds LOS B, 15.1 — 25.0 seconds LOS C, 25.1 — 35.0 seconds LOS D, 35.1 — 50.0 seconds LOS E, more
than 50.1 seconds LOS F. These delay measurements for signalized intersections range from 0 t010.0
seconds for LOS A, 10.1 to 20.0 seconds LOS B, 20.1 — 35.0 seconds LOS C, 35.1 - 55.0 seconds LOS D,
55.1 - 65.0 seconds LOS E, more than 50.1 seconds LOS F. The County also utilizes level of service C or
LOS C, as a goal level of service for county roadway intersections. Caltrans has the same goal, but will
accept a lower level LOS D value (closer to LOS C than to LOS E, 45.0 seconds of delay) at freeway ramp
connections.

Using this methodology, the existing intersection levels of service for the study area intersections were
calculated. The results of these calculations are summarized in Table 2. The peak hour traffic counts,
daily traffic volumes, and intersection calculation worksheets can be found in the appendix to this
report.
Table 2
Existing Intersection Level of Service
AM and PM Peak Hours

Location AM Peak Hour PM Peak Hour
Oak Park Boulevard at
El Camino Real 32.4secdelay/LOSC 34.1sec delay /LOSC
W. Branch/NB 101 Ramp 17.4 secdelay / LOSB 22.1sec delay /LOS C
James Way 13.5secdelay /LOS B 14.2 sec delay / LOS B
Meadowlark Drive 1.0 sec delay / LOS A 0.6 sec delay/ LOS A

As seen in this table, all of the study area intersections currently operate within acceptable levels of
service, LOS C or better.

Orosz Engineering Group, Inc 4 April 2009




Coastal Christian School ‘ Traffic Impact Study

PROJECT TRAFFIC

Trip Generation and Distribution

To estimate the traffic generated by the project, the trip generation rates published by the Institute of
Transportation Engineers (ITE) in Trip Generation: An informational report, Eighth Edition were used.
The land use code most closely related to the project is Code 536 — Private School K-12. The trip
generation rates for the daily (ADT) and AM/PM peak hours are 2.48 trips per student per day and 0.81
and 0.17 trips per AM and PM peak hours, respectively.

In terms of traffic generation, the project is separated into two phases. The first phase is a 200 student
phase and the second is a total of 600 student phase. Using the trip generation rates, the project is
expected to generate the following amount of traffic on a daily and peak hour basis.

Table 3
Project Trip Generation
Students Daily AM Peak Hour PM Peak Hour
Trips In Out Total in Out Total
Trip Rates 2.48 0.49 0.32 0.81 0.07 0.10 0.17
Phase 1 200 496 98 64 162 15 19 34
Phase 3 600 1488, 294 192 486 44 58 102

The trip distribution for the school traffic was based on data contained in the original Los Robles Del Mar
EIR and updated based on the current traffic counts and specifically for school traffic. The trip
distribution during the AM peak hour and PM peak hour is as follows:

Orientation AM Peak Hour PM Peak Hour
North — Oak Park Boulevard 12.5% 12.5%
East — Meadowlark Drive 5% 5%
North — Highway 101 20% 20%
South —~ Highway 101 10% 10%
North — James Way 10% 10%
South-James Way 15% 15%
South — Oak Park Boulevard/Grover Beach 22.5% 22.5%
South — El Camino Real 5% 5%

Total 100% 100%

Phase 1 Traffic Impacts

To estimate the potential impact of the project, the project related traffic with Phase 1 was added to the
existing conditions and the HCM delay values were recalculated. The results of this analysis are
summarized in Tables 4 and 5 below.
Table 4
Existing Intersection Level of Service
AM Peak Hour Plus Project Phase 1

Location AM Peak Hour Plus Project Phase 1
Oak Park Boulevard at
El Camino Real 32.4 secdelay /LOS C 33.4 secdelay /LOSC
W. Branch/NB 101 Ramp 17.4 sec delay / LOS B 17.5 sec delay / LOS B
James Way 13.5 secdelay / LOS B 14.6 sec delay / LOS B
Meadowlark Drive 1.0 secdelay /LOS A 3.0secdelay /LOS A

Orosz Engineering Group, Inc 5 A April 2009




Coastal Christian School Traffic Impact Study

Table 5
Existing Intersection Level of Service
PM Peak Hour Plus Project Phase 1

Location PM Peak Hour Plus Project Phase 1
Oak Park Boulevard at
El Camino Real 33.7 secdelay /LOS C 34.0secdelay /LOSC
W. Branch/NB 101 Ramp 22.1secdelay /LOSC 22.6 secdelay /LOSC
James Way 14.2 secdelay /LOS B 14.2 secdelay / LOS B
Meadowlark Drive 0.6 sec delay/ LOS A 1.1 sec delay/ LOS A

As shown in these tables, the addition of Phase 1 project traffic does not change any of the existing
conditions levels of service. All four intersections would operate very well at LOS C or better during the
AM and PM peak hours.

This analysis assumes that the project access to Oak Park Boulevard is improved with the project access
road/driveway being constructed and frontage improvements along Oak Park Boulevard at Meadowlark
Road to provide one travel lane in each direction with bike lane and center island median with left turn
lane into the project access/Meadowlark Road. To accommodate the left turn traffic demand during the

higher morning peak hour, the left turn lane should be constructed with 250 feet of storage or to
accommodate storage of 10 vehicles. The project roadway/driveway should provide one left turn lane
and one right turn lane exiting the school and one lane entering the school. The intersection would
have a STOP sign installed on the project roadway/driveway to form a 2-way STOP controlled
intersection with existing Meadowlark Drive.

Phase 3 Traffic Impacts

Similarly, the traffic generated with the second student phase of the project (Project Phase 3) was
superimposed on the existing conditions peak hour traffic volumes and the intersection delay values
were recalculated. The results of that analysis are summarized in Tables 6 and 7 for the AM and PM

peak hours respectively.

Table 6

Future Intersection Level of Service
AM Peak Hour Plus Project Phase 3

Location AM Peak Hour Plus Project Phase 3
Oak Park Boulevard at
£l Camino Real 32.4secdelay /LOSC 34.3 secdelay /LOSC
W. Branch/NB 101 Ramp 17.4 secdelay / LOS B 17.7 secdelay /LOS B
James Way 13.5secdelay /LOS B 15.3 sec delay / LOS B
Meadowlark Drive 1.0 sec delay / LOS A 8.0 sec delay/ LOS A
Table 7

Future Intersection Level of Service
PM Peak Hour Plus Project Phase 3

Location PM Peak Hour Plus Project Phase 3

Oak Park Boulevard at
“El Camino Real 33.7 secdelay / LOS C 34.5 sec delay / LOS C
W. Branch/NB 101 Ramp 22.1secdelay /LOS C 22.8 secdelay / LOS C
James Way 14.2 sec delay / LOS B 14.3 secdelay / LOS B
Meadowlark Drive 0.6 sec delay/ LOS A 1.9 sec delay/ LOS A

Orosz Engineering Group, Inc 6 April 2009




Coastal Christian School ‘ Traffic Impact Study

As shown in these tables, the addition of Phase 3 project traffic does not change any of the existing
conditions levels of service. All of the study area intersections would operate at LOS C or better during
the AM and PM peak hours. The project would not result in any project related traffic impacts under
the future traffic conditions.

FUTURE CONDITIONS

For this study, the previous traffic study and EIR for the overall Los Robles Del Mar project forms the
basis for the assessment of future and regional impacts. The scope of this study is to address more
school specific traffic impacts. The cumulative impacts of the other approved and pending projects,
including the overall Los Robles Del Mar were addressed in the EIR in 2003. In that study, school traffic
totaling 1,380 ADT, 460 AM and 100 PM peak hour trips were included in the analysis. Currently, the
project as proposed is expected to generate 1,488 ADT, 486 AM and 102 PM peak hour trips. The
current project traffic estimate is slightly higher than the previous project by 108 ADT, 26 AM and 2 PM
peak hour trips. This study has shown that the proposed school project can still be accommodated
within the overall circulation system.

In the future traffic conditions analysis that follows, the previous cumulative traffic volumes projected
by the Los Robles Del Mar EIR were used as the baseline conditions to determine the potential impact of
the current school project. The change from the then existing traffic to the cumulative traffic was added
to the now current peak hour traffic volumes for the study area intersections.

The baseline of future traffic conditions for the study area intersections were found by calculating the
HCM Delay value using the revised future cumulative traffic volumes, including the revised School traffic
volumes. The results of those calculations are summarized below in Table 8 of the AM and PM peak
hours. As seen in this table, all of the study area intersections are forecast to operate at LOS C or better
and are consistent with the levels of service projected in the 2003 Los Robles Del Mar EIR and other
studies.
‘ Table 8
Cumulative Intersection Level of Service
AM and PM Peak Hours

Location AM Peak Hour PM Peak Hour
Oak Park Boulevard at
El Camino Real 34.3 sec delay /LOS C 34.1 secdelay /LOSC
W. Branch/NB 101 Ramp 19.0 sec delay / LOS B 29.6 sec delay / LOS C
James Way 16.1 sec delay / LOS B 14.3 sec delay /LOS B
Meadowlark Drive 15.7 sec delay / LOS B 11.6 sec delay / LOS B

SITE ACCESS AND RIGHT OF WAY CONTROL

Originally, the school proposed to take direct access to Oak Park Boulevard midway between James Way
and Meadowlark Drive. Concurrent with Phase 1 development, a three lane roadway would be
constructed at the project intersection with Oak Park Boulevard to accommodate the project traffic.
Initially, a STOP sign would be place on the project access approach to the intersection with Oak Park
Boulevard. However, the City of Arroyo Grande and County of San Luis Obispo, requested that the main
entrance be moved to align with Meadowlark Road consistent with the LRDM master plan. This analysis
assumes that the revised alignment is the main project access. The original access would be utilized as
an emergency / exit only access. The project would construct a fourth leg to the existing Meadowlark
Road intersection. The project would be required to construct left turn lanes for Oak Park Boulevard to

Orosz Engineering Group, Inc 7 April 2009




Coastal Christian School Traffic Impact Study

turn onto the project site and onto Meadowlark Road. Curb, gutter and sidewalk improvements would
also be constructed within 250 feet of the intersection along the project frontage.

Ultimately, when the student totals associated with Phase 3 project traffic are realized, the school
driveway/ access road intersection with Meadowlark Road would need to be signalized to accommodate
the peak hour traffic demands. Even though the intersection level of service proposed does not exceed
the County thresholds of significance, the amount of traffic assumed to enter or leave during the
primary school hours could result in excessive left turn delays.

SUMMARY AND CONCLUSIONS

The proposed Coastal Christian School would be constructed in multiple phases. In terms of traffic
generation, the project has two phases. The initial project phase would replace the existing school
traffic. The third project phase would increase enroliment to the maximum proposed. The traffic
impact analysis has shown that the project (either initial Phase or build out Phase) does not create any
significant traffic related impacts along the area road network.

The project would construct a main access, aligned with Meadowlark Road, on Oak Park Boulevard to
form a four leg, two-way stop controlled intersection. Appropriate curb, gutter and sidewalk would be
constructed within 250 feet along the project frontage. An emergency access/exit only driveway would
also be constructed to intersect Oak Park Boulevard, mid-way between James Way and Meadowlark
Road.

Ultimately, the Meadowlark Road intersection with Oak Park Boulevard would require signalization with
the maximum enrollment proposed by the school.

MITIGATION MEASURES
The proposed project is planned to be developed over a number of years in a number of phases. Two
phases (Phase 1 and Phase 3) are most likely the key development phases in terms of additional student

loads at the campus and therefore traffic volumes being added to the road network.

Phase 1 Improvements

To provide frontage improvements, the project would be required to improve the northwestern curbline
along Oak Park Boulevard to provide pavement, curb, gutter and sidewalks to provide one travel lane,
bike lane and center median.

To address project traffic entering the site, the project during Phase 1 would construct a 250 foot long
left turn lane in the center median and a similar left turn lane for southbound traffic to enter
Meadowlark Road.

The project would be required to construct an access road/driveway to the main campus from Oak Park
Boulevard. At the intersection with Oak Park Boulevard at Meadowlark Road, there would be two lanes
for exiting site traffic and one entering lane. The second exiting lane would be approximately 150 feet in
length. One travel lane entering the site from Oak Park Boulevard would provide adequate capacity for
the project. Beyond the intersection with Oak Park Boulevard, one travel lane in each direction would
provide adequate capacity for site ingress and egress. The emergency access / exit only driveway would
be constructed to minimum Fire Department standards.

Orosz Engineering Group, Inc 8 April 2009




Coastal Christian School ' Traffic Impact Study

Phase 3 Improvements

In addition to the Phase 1 improvements, a traffic signal would be installed to accommodate school
traffic when the Phase 3 enrollment is approached. During Phase 1, the underground conduits and curb
returns should be installed at the intersection to address the future traffic signal installation.

Orosz Engineering Group, Inc 9 April 2009
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Phase 1 Site

Trip Generation

Total Students 200
AM PHT Trip Rate In Out Total
In/Out 0.49 0.32 0.81
PM PHT Trip Rate In Out Total
In/Out 0.07 0.10 0.17
Phase 1 - Trip Generation
AM PHT In Out Total
98 64 162
PM PHT In Out Total
15 19 34
ADT Rate Trips
2.48 496

Source: ITE Code 536




Phase 3 Site

Trip Generation

Total Students 600
AM PHT Trip Rate In Out Total
In/Out 0.49 0.32 0.81
PM PHT Trip Rate In Out Total
In/Out 0.07 0.10 0.17

Phase 5 - Trip Generation

AM PHT In Out Total
294 192 486
PM PHT In Out Total
44 58 102

ADT Rate Trips

2.48 1488

Source: ITE Code 536




City Traffic Counters

626.256.4171
File Name : OakPJames
Site Code : 00000000
Start Date : 6/3/2008
Page No :1
Groups Printed- 1 - Unshifted
Oak Park Bivd James Way Oak Park Blvd James Way
Southbound Westbound Northbound Eastbound
StartTime| Left| "9 Right| Left| 'O Right| Lef Thoug | Right | Left Throug | Right | int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 2 39 10 21 12 5 17 43 7 7 6 21 190
07:15 AM 4 42 12 29 11 4 20 49 15 9 6 20 221
07:30 AM 3 61 8 41 10 7 35 59 16 7 9 31 287
07:45 AM 5 38 6 35 25 8 47 56 43 7 9 26 305
Total 14 180 36 126 58 24 119 207 81 30 30 98 1003
08:00 AM 5 37 ' 9 34 19 8 50 66 31 10 11 17 - 297
08:15 AM 4 60 16 56 21 4 63 68 31 10 13 30 376
08:30 AM 6 47 12 52 20 5 54 49 45 6 18 32 346
08:45 AM 4 51 11 22 15 1 44 36 43 6 12 33 278
Total 19 195 48 164 75 18 211 219 150 32 54 112 1297
04:00 PM 5 66 17 31 17 7 68 56 49 29 35 45 425
04:15 PM 9 56 19 31 21 2 56 54 27 20 31 67 393
04:30 PM 10 67 14 31 12 6 41 45 29 15 32 52 354
04:45 PM 7 67 15 25 17 2 54 61 43 20 37 60 408
Total 31 256 65 118 67 17 219 216 148 84 135 224 1580
05:00 PM 7 92 9 32 18 0 41 70 50 18 28 54 419
05:15 PM 5 81 10 40 22 6 48 53 43 10 34 40 392
05:30 PM 5 84 11 27 18 2 23 54 39 27 36 38 364
05:45 PM 8 55 10 25 9 5 40 40 27 12 19 25 275
Total 25 312 40 124 67 13 152 217 159 67 117 157 1450
Grand Total 89 943 189 532 267 72 701 859 538 213 336 591 5330
Apprch % 73 772 15.5 61.1 30.7 8.3 334 40.9 25.6 18.7 29.5 51.8
Total % 1.7 17.7 3.5 10.0 50 1.4 13.2 16.1 10.1 4.0 6.3 11.1




City Traffic Counters

626.256.4171
File Name : OakPJames
Site Code : 00000000
Start Date : 6/3/2008
Page No :2
Oak Park Blvd James Way Oak Park Bivd James Way
Southbound Westbound Northbound Eastbound
" Thro | ... App. Thro| . App. Thro | . App. Thro | . App. Int.
Start Time | Left ugh Right Total Left ugh Right Total Left ug h Right Total Left ug h Right Total| Total
Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of 1
Intersection 07:45 AM
Volume 20 182 43 245 177 85 25 287 | 214 238 150 603 33 51 105 189 1324
Percent 82 743 176 617 296 8.7 355 396 249 175 270 556
08:15
Volume 4 60 16 80 56 21 4 81 63 68 31 162 10 13 30 53 376
Peak Factor 0.880
High Int. 08:15 AM 08:15 AM 08:15 AM 08:30 AM
Volume 4 60 16 80 56 21 4 81 63 68 31 162 6 18 32 56
Peak Factor 0.766 0.886 0.931 0.844
Oak Park Bivd
Out In Total
[ 245]
L ]
437 182]  20]
f:_ifht Thr;l:ug Left
g{% s 4 Eo.
o 9 North o
= 12 o g
2= g:—b 72008 7:45:00 AM 58
£ 1 s /2008 8:30:00 AM £
= o~ E -~
gE ‘%—_L 1 - Unshifted -
5
Throug l—’
LeR _ h  Right
[214] 238] 150]
1]
[4e4] [ 603] 4067
Out in Total
Qak Park Bivd




City Traffic Counters

626.256.4171
File Name : OakPJames
Site Code : 00000000
Start Date : 6/3/2008
PageNo :3
Oak Park Bivd James Way Oak Park Bivd James Way
Southbound Westbound Northbound Eastbound
N Thro | . App. Thro | . App. Thro | o App. Thro | o App. int.
Start Time | Left ug h Right Total Left ugh Right Total Left ug h Right Total Left ug h Right Totall Total
Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM
Volume 24 324 45 393 124 75 10 209| 166 238 175 579 75 135 192 402 | 1583
Percent 6.1 824 115 59.3 359 48 287 411 30.2 18.7 336 47.8
05:00
Volume 7 92 9 108 32 18 0 50 41 70 50 161 18 28 54 100 419
Peak Factor 0.945
High Int. 05:00 PM 05:15 PM 05:00 PM 04:45 PM
Volume 7 92 9 108 40 22 6 68 41 70 50 161 20 37 60 117
Peak Factor 0.910 0.768 0.899 0.859
Oak Park Bivd
Qut In Total
[(C323] [383]
[ 1
[_45] 324 24
Tj;ht Thr:ug Left
3
slo o
= b d
o EJ North L‘g ;}5
= = 4 e 3
8= ge—> 7372008 4:45:00 PM <—-—=3 SER]
le <] /2008 5:30:00 PM &@ | @ 3
= T ’ |
g 5 1 - Unshifted 4,—5 EI'E"
Sl




City Traffic Counters

626.256.4171
File Name : OakPMead
Site Code : 00000000
Start Date : 6/3/2008
Page No :1
Groups Printed- 1 - Unshifted
Oak Park Bivd Meadow Lark Dr Oak Park Blvd Meadow Lark Dr
Southbound Westbound Northbound Eastbound
StartTime| Left| MU0 Rignt| Lett| T"°U9| Right| Lef Throus | mignt | Left| "™°U9 | Right| Int. Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 1 38 0 6 0 2 0 43 i} 0 0 0 90
07:15 AM 0 58 0 11 0 2 0 59 2 0 0 0 132
07:30 AM 1 62 0 12 0 0 0 71 1 0 0 0 147
07:45 AM 0 66 0 6 0 2 0 70 3 0 0 0 147
Total 2 224 0 35 0 6 0 243 6 0 0 0 516
08:00 AM 0 58 0 2 0 0 0 77 4 0 0 0 141
08:15 AM 1 56 0 14 0 0 0 85 0 0 0 0 156
08:30 AM 0 71 0 7 0 1 0 58 1 0 0 0 138
08:45 AM 0 69 0 8 0 3 0 4 1 0 0 0 125
~ Total 1 254 0 31 0 4 0 264 6 0 0 0 560
04:00 PM 1 78 0 4 0 1 0 77 6 0 0 0 167
04:15 PM 0 82 0. 6 0 0 0 74 7 0 0 0 169
04:30 PM 1 86 0 2 0 2 0 60 3 0 0 0 154
04:45 PM 0 88 0 8 0 1 0 73 3 0 0 0 173
Total 2 334 0 20 0 4 0 284 19 0 0 0 663
05:00 PM 2 82 0 3 1 0 0 80 7 0 0 0 175
05:15 PM 2 91 0 6 0 0 0 70 9 0 0 0 178
05:30 PM 5 20 0 5 0 0 0 79 5 0 0 0 184
05:45 PM 6 77 0 3 0 4 0 55 2 0 0 0 147
Total 15 340 0 17 1 4 0 284 23 0 0 0 684
Grand Total 20 1152 0 103 1 18 0 1075 54 0 0 0 2423
Apprch % 1.7 98.3 0.0 84.4 0.8 14.8 0.0 95.2 4.8 0.0 0.0 0.0
Total % 0.8 475 0.0 43 0.0 0.7 0.0 444 2.2 0.0 0.0 0.0




City Traffic Counters
626.256.4171

File Name : OakPMead
Site Code : 00000000
Start Date : 6/3/2008
PageNo :2
Oak Park Bivd Meadow Lark Dr Oak Park Bivd Meadow Lark Dr
Southbound Westbound Northbound Eastbound
. Thro | . App. Thro | . App. Thro | . App. Thro | . App. int.
Start Time | Left ug h Right Total Left ug h Right Total Left ug h Right Total Left ugh Right Total| Total
Peak Hour From 07:00 AM to 11:45 AM - Peak 1 of
intersection 07:30 AM
Volume 2 242 0 244 34 0 2 36 0 303 8 311 0 0 0 0 591
Percent 08 99.2. 0.0 944 00 56 00 974 26 00 00 0.0
08:15
Volume 1 56 0 57 14 0 0 14 0 85 0 85 0 0 0 0 156
Peak Factor 0.947
High int. 07:45 AM 08:15 AM 08:15 AM 6:45:00 AM
Volume 0 66 0 66 14 0 0 14 0 85 0 85
Peak Factor 0.924 0.643 0.915
Oak Park Biva
Out In Total
(C305 [244]

Total

Meadow Lark Dr
In
0] | 0 0
[ o]
Ti

0]
Right Throug L
h

Out

/2008 7:30:00 AM
/2008 8:15:00 AM

h

l

[ 242]
:?i?ht Throug Left

North

1 - Unshifted

o

&

]
Bnoiyy, 4
[0 ]

9
¥
(¥ ]

lejol,

[:12 9¢ ol
uf
20 e mopeajy

In

Qak Park Blyd




City Traffic Counters

Out

g

oL

626.256.4171
File Name : OakPMead
Site Code : 00000000
Start Date : 6/3/2008
Page No :3
Oak Park Bivd Meadow Lark Dr Oak Park Blvd Meadow Lark Dr
Southbound Westbound Northbound Eastbound
. Thro | . App. Thro | .. App. Thro | . App. Thro | . App. Int.
Start Time | Left ugh Right Total Left ug h Right Total Left ug h Right Total Left ug h Right Total| Total
Peak Hour From 12:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM
Volume 9 351 0 360 22 1 1 24 0 302 24 326 0 0 0 0 710
Percent 25 975 00 917 42 42 00 926 74 00 00 0.0
05:30
Volume 5 90 0 95 5 0 5 0 79 5 84 0 0 0 0 184
Peak Factor 0.965
High Int. 05:30 PM 04:45 PM 05:00 PM
Volume 5 90 0 95 8 0 1 9 0 80 7 87
Peak Factor 0.947 0.667 0.937
Oak Park Bivd
Out In Total
(C303] [360]
]
6] 351 9]
:uj;ht Thr'::ug Left
Eli o
; 1 s
5 E_T North T—«‘-; (3 =
X (o - n
% g' 5’ 9
;—[ 2.:-——) /2008 4:45:00 PM *——=3 ;}55
8 = /2008 5:30:00 PM J= R 5
< E f 1.- Unshifted r5 :l =
]
~~d

Out In
Qak Park Blvd

Total




City Traffic Counters Page 1

626.256.4171

Site Code: 000000000000
Station ID:
Oak Park Blvd
Bt James & Meadowlark
Latitude: 0' 0.000 Undefined

Start 03-Jun-08 Total

Time Tue North South
12

0230 2 0

109 0 R = B0 NN B - N D5 S o o

Total 1303 1370 2673
Percent 48.7% 51.3%

Peak 07:30 08:15 07:30

Vol. 319 295 602

P.H.F. 0.949 0.858 0.885




City Traffic Counters Page 2

626.256.4171
Site Code: 000000000000

Station ID:

Oak Park Bivd

Bt James & Meadowlark
Latitude: 0' 0.000 Undefined

Stai  03-Jun08 ’ Total
Time Tue North South :
19

0430 57 84 T




City Traffic Counters Page 1

626.256.4171
’ Site Code:
Station ID:
Oak Park Bivd
N/O Meadowiark
Latitude: 0' 0.000 Undefined
Start 03-Jun-08 Total
Time Tue North South
12:00 AM 5 4 9
4
3

-bw-xmwr\o.hww N

Percent 49.6% 50.4%

Peak 07:45 08:15 07:45
Vol. 279 262 532
P.H.F. 0.851 0.910 0.887




City Traffic Counters Page 2

626.256.4171

Site Code:
Station ID:
Qak Park Bivd
N/O Meadowlark
Latitude: 0' 0.000 Undefined

Start 03-Jun-08 Total

Time Tue North

12:00 PM 42

v Total — 2040 2206 ' 4246

Percent 48.0% 52.0%
Peak 15:30 16:45 17:00
Vol. 288 360 623

P.H.F. 0.828 0.928 0.961




HCM Unsignalized Intersection Capacity Analysis v
3: Oak Park Boulevard & LRDM 3/27/2009

O TN 2l N N B S

Lane Configurations % d % B % S
SignControl =~ . . Stop Cooooo oStepe it oo Frees . v+ Free..
Grade 0% O% 0% 0%
Volume (veh/h) - 0 00 4000 - 00 816018 0 20202 0 0
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Hourly flow'rate (vph). =0 -0 0 45 0 0.0 343 .20 2317 - -0
" Pedestrians

Lane Width (ft):

Walkmg Speed (ftls)

Percent Blockage - -

Right turn ﬂare (veh)

Median type . None . .. -None

Median storage veh)

Upstream signal (ft).

pX, platoon unblocked .

vC, conflicting volume -~ 665 .- 685 :317  -675 - 675 . 353" .-317 ... 363

vC1, stage 1 conf vol

vC2;stage2 confvol = oo S e

vCu, unblocked vol 665 685 317 675 675 353 317 363
tC,single(s) - . T4 65 262 0 71 65 62 41 .41

tC, Zstage (s) )

tF(s)"

L4088 030 400 3B 22 e 2D
p0 queue free %

100 100 88 100 100 100 100
370 723 367 375 690 1243 1196

cM capacity (veh/h)

Volume Left 45 0 0 2 0
cSH 367 1700 1700 1700 1196 1700
Volume to Capacity "~ © 0.142 °0.00 .~ 0.00. 0.21 000 0.9 =
Queue Length 95th (ft) 10 0 0 0 0 0
Control Delay (s) 16200 00 . 00 - 80 00 -
Lane LOS C A A

Approach Delay(s). . 182 0200 0

Approach LOS c

0
0

g .
Intersection Capacity Utilization. ~ 27.7% 1CU Level of Service A
Analysrs Perlod (mm) _ 15

Existing AM Peak Hour Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis ‘
8: Oak Park Boulevard & James Way 3/27/2009

O T 2N i N N B A

Lane Configurations b 4 'l % 'S L %Y

Ideal Flow (vphpl) . - 1900 : 1900 1900 . 1900 1900 1900 1900 1900 - 1900 1900 1900 - 1900
Total Lost time (s) ~ 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor -~ - 71.00 * 1:00  "1.00° " 1. 00 100 - 1.00 095 100 095
Frt 100 100 0.85 100 0.94 1.00 0.94 1.00 0.98
FitProtected = - 095 1.00 = 1.00 095 100 : ~ .095 100 . 095 100 "
Satd. Flow rot) 1770 1863 1583 1770 1758 1770 3321 1770 3453

Fit Permitted © 067 100 100 073 100 095 100 - ' 095 100
Satd. Flow (perm) 1252 1863 1583 1360 1758 1770 3321 1770 3453
Volume(vph) <~ = 70 38 107 183 .76 46 45 209 146  13. . 241 47
Peak-hour factor, PHF 0.92 0 92 092 092 092 092 092 092 092 0 92 092 0.92
Adj. Flow (vph) T80 411169199 83 5049 227 159 14 262 51
RTOR Reduction (vph) 0 0 92 0 40 0 0 74 0 0 24 0
Lane Group Flow(vph) . = 76 - 41 - 24199 - 93 0 49 ‘312 .. 0 .14 289 . .0
Turn Type Perm Perm Perm Prot Prot

Protected Phases .~ .72 7 . 4 SRR e GO s L L e e ]
Permitted Phases 4 4 8

Actuated Green, G(s). 104 - 104 104 :104..104 24 .268 ©0:8;:252: 0
Effective Green, g (s) 104 104 104 104 104 24 268 0.8 25.2
Actuated g/C Ratio - - 021 1021 -0.21 021 021 < 005 054 . 002050 -
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension () - 3.0 30 - 3030 30 000300 30 300 30
Lane Grp Cap (vph) 260 388 329 283 366 85 1780 28 1740

vis RatioProt .~ . 002 0 a1 0.08 ~c0.03:¢0.09 - 0.01:.0.08

v/s Ratio Perm O 06 0.02 c0.15

v/c Ratio: - S05.7028.°.041.°007 070 026 - - 058 018 . - 050 017
Uniform Delay, d1 167 160 159 184 166 23.3 5.9 244 6.7
Progression Factor -~~~ 1.00: ~1.00. - 1.00. ©1.00 "~ 1.00 " - 100 100 1.00° .1.00
Incremental Deiay, d2 0.6 0.1 0.1 7.7 04 9.1 0.2 134 0.2
Delay(s) S A13.16216.00 261 169 . 32462 378 69
Level of Serwce B B B C B C A D A
Approach Delay(s) -~ 165 S 224 9 SR8
Approach LOS B C A A

HCM Level of Sewlce

HCM:Volume to Capacity ratio - - 032 B
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization:~ ~~  40:6% ICU Level-of Service - LA
Analysis Period (min) 16

¢ Critical Lane'Group - :

Existing AM Peak Hour Synchro 6 Report
Orosz Engineering Group Page 2




HCM Signalized Intersection Capacity Analysis :
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

A ey ¢ A8t 2N 4

M

+..1900 - 1900
] 4.0

0 095
0.92

Lane Configurations N B if
Ideal Flow (vphpl) = 1900 1900 1900 1900 1900 1900 1
Total Lost tlme (s) 4.0 4.0 4.0 . .
aneUtiliFactor . - ¢ o0 1000 095 095 1.00 0857
1.00 0.87 0.85
Fit Protected S 1095010001000 095100 095 1000
Satd FIow (prot) 1770 1547 1504 3271
' ed: o S 08501000 1000095 100 0.950 100
3271
198 212322 158 78 241 246
092 092 092 092
172085 0262 267
0 0 189 0

1770 1547 1504

2  0.92 0 92 0.92 .
Co000126000200 0729502304 -
0
6]

0 74 78

RTOR Reduction (vph) 0
-0 0 126 . 51 32: 230 416

Lane Grouip Flow (vph):
Turn Type
Protécted Phases: o i s e s e
Permitted Phases 8 8
Actuated Green, G () i .16.0..16.0-16.0.° 110 .21.0 " 60 160 .
Effective Gree g(s) 160 160 16.0 110 21.0 6.0 16.0
Actuated g/C | Ratuo Sl 70290029029 10200038 0 0410 020
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(wph) ~ =~~~ . 515 450 438 354 1284 193 952  ©
0.03 c0.13 c0.12 0.05 0.10

v/c Ratio 024 011 0.07 065 0.32 044 0.36
Uniform Delay, d1' S 14901430 141202001200 2290 154
Progression Factor 100 1.00 1.00 1.00 1.00 ) 1.00 1.00
Incremental Delay,d2 - . 1105 03 89 07 71 10
Delay (s) 160 148 145 292 127 30.1 165
Levelof Service o B B B G B G B
Approach Delay (s) 0.0 15.1 17.7 18.4
Approach LOS - _ . TR O . .

HCM Volume to Capac:ty ratlo 0.36

Actuated Cycle Length (s). 08500 Sumoflosttime(s) 80
Intersection Capacity Utlllzatlon 42.7% ICU Level of Service A
Analysis Period (min) Sl N

¢ Critical Lane Group

Existing AM Peak Hour ‘ Synchro 6 Report
Orosz Engineering Group ' Page 3




HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real

3/27/2009

AN

¢ TN N

t » 1 4

Lane Confi guratlons ] g d
ideal Flow (vphpl). - 1900 19
Total Lost time (s) 4.0
Lane Util. Factor = "0:95 0.
Frt 1.00
Fit Protected -
Satd. Flow (prot)
Fit Permitted
Satd. Flow (perm)

1681

1681

095 0.97 100

085 097 1.00

b

- 1900 -

40

100

1770

095

0.95-
1770

b

1717

1717

11900

4.0
400
0.92

1900 -

b

1900:

4.0

L1000

1.00

1770

0 95

1 770

e

1900 -

4.0

0.99

3509

3509

095 -

1900

21000

h

1900

4.0

100
1.00
:0.95 -

1770

1770

ol
1900 .

4.0

-1900

095

0.96

400

3413

3413

1000

Volume (vph) ,
0.92

Peak-hour factor, PHF

Adj. Flow (vph): -
RTOR Reduction (vph) 0
Lane Group Flow (vph) = 169.. 178 = .

8
0.92
e

092

29

42

092

092

800

80

0.92

802 -

092

0.92

o402

0.92

1397

40

48170

114
0.92
124

Turn Type Split
Protected Phases. - L
Permitted Phases
Actuated Green, G(s)
Effective Green, g (s)
Actuated g/C Ratio -
Clearance Time (s)

1607

16.0

0210
4.0

n Spht

16.0

4.0

16.0

4.0

6.0

021

Prot _

290,

9.0

042

4.0

21.0

4.0

21.0

0.28

Prot ,

80

6.0

- 0:08

4.0

18.0

180 -

024

40

359
om0

Lane Grp Cap (vph) -
v/s Ratio Prot

vIs Ratio Perm -

vic Ratio

Uniform Delay, d1-

Progression Factor

Incremental Delay, d2
Delay (s)

047
12618
1.00
44
30 2

0.11
1.00

245

Approach Delay (s)
i LS.

HCM olume to Capac:ty ratlo
Actuated Cycle Length (s) = -
Intersection Capacity Utilization
Analysis Period (min):

¢ Critical Lane Group

=238

- 378
c0.05
0020
0.24
+23.8"

24.5
1.00

.__1:5,

260

0.58
750
52 4%

15

1.00
244

253

06

002 |

o

212

0.05

déé‘
.30.4

1.00

51

355

1983
‘ c0 24

| of Service' . ©

-Sum of lost time (s)
ICU Level of Servuce

142
c0. 06

'072"
337

1.00

60.4

0.14

059

25.2.

1.00
28.3

'335

31

Existing AM Peak Hour
Orosz Engineering Group

Synchro 6 Report

Page 4




HCM Unsignalized Intersection Capacity Analysis

3: Oak Park Boulevard & LRDM

3/27/2009

—

Y ¢ v AN a

tr >4 4

Lane Configurations
Sign Control . = -
Grade

R|ght turn ﬂare (veh)
Mediantype -
Median storage veh)
Upstream signal (ft) -

Stop. o Stop

0%

0.92 0_92

pX, platoon unblocked

VvC, conflicting volume - /663 -

vC1, stage 1 conf vol

vC2, stage 2confvol - oo
v 701
P R E T

vCu unblocked vol

tC 2 stage (s)
),

Volume Left
Volume Right -~
cSH

Volume to Capacity -

Queue Length 95th (ft)

Control Delay (s)
Lane LOS

Approach Delay (s) -
Approach LOS

Average Delay

1568

24 0

g g
363

0.07 . 0.00

733
5 0

Cc A

154

C

Intersection: Capacity Utilization - -

Analysis Period (min)

701

0.00

99

1700

0.6
27.5%:
15

(0220 00
0.92 0.2
024 00

1700 B
019 001

a2 |
O T

" b " Ok

0%
S0 264; 36 .6 333 .0
0 92 0 92

ICU Level of Service. .~~~ = A

Existing PM Peak Hour
Orosz Engineering Group

Synchro 6 Report
Page 1




HCM Signalized Intersection Capacity Analysis ,
8: Oak Park Boulevard & James Way 3/27/2009

A ey ¢ ANt A2 N4

Lane Confi gurations N 4 'l % S % 4 ¥ 4b

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 :1900 - 1900 :1900. - 1900 1900 1900 1900
Total Lost time (s) 40 40 4.0 40 4.0 40 40 40 40

Lane Util. Factor = 1.00° 1.00° 1.00 100 100 279100095 10000, 95;;

Frt 1.00 100 0.85 100 0.98
Flt-Protected: 0.096.°1.000 100 0.95 . 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1834
FitPermitted .~~~ 0.71 1.00 1.00 065 1.00° 095 1
Satd. Flow (perm) 1326 1863 1583 1216 1834
Volume (vph) 27001620197 0139 576 151 214
Peak-hour factor PHF 0092 092 092 092 o0 92 .
Adj. Flow (vph). 138165 214 451 62 7164
RTOR Reduction (vph) 0 0 167 0 5
Lane Group Flow (vph). . 138 165 = 47 151 64 0 4
Turn Type Perm Perm Perm

Protected Phases: =« 40 SRR D 8
Permitted Phases 4 4 8

Actuated Green, G(s) - 11.0° 110 11.0. 140 110 ~ - 85 245 25 185
Effective Green, g(s) 110 1.0 11.0 110 11.0 85 245 25 185
Actuated g/CRatio = = 022 022 022 1022022 0047 0490 005 037
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s): " “30 3.0 30 30 .30 30 230 B 80
Lane Grp Cap (vph) 292 410 348 268 403 301 1605 89 1275

v/s Ratio Prot S 0009 2003 0 c0:.09 - 0.11 00020 ¢0.12
v/s Ratio Perm 0.10 0.03 cO 1 2

vic Ratio - i 0470400014056 016 - 054022 046032 -
Uniform Delay, d1 170 167 157 174 158 19.0 7.3 231 113
Progression-Factor = - 1:00: 1.00 - 1.00° ~1.00° 1.00° . 100 100 7100 1.00.
lncremental Delay, d2 12 0.6 0.2 2.7 0.2 2.0 0.3 3.7 0.7
Delay(s) S1820 173 015902010169 21,0076 0 268 119
Level of Servuce B B B C B C A C B
ApproachDelay(s) =~ . 7 169 0 . A8 e e B2
Approach LOS B B B B

092 092 082 092
230 41 367 78
0 0 33 0
041 41200

verage Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacityratio 044 o SN T
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization - - L 49:0% - ICU Level of Senvice A
Analysis Period (min) 15
¢ Critical Lane Group . R

Existing PM Peak Hour Synchro 6 Report
Orosz Engineering Group ) : Page 2




HCM Signalized Intersection Capacity Analysis :
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

A T S N Y

Lane Configurations % s 'l L T & S Y 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900° 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4 0 4 O 4 0 40 40 4 O 4.0
Frt 1 00 0 88 0 85 1.00 0.93 1.00 0.96
FltProtected .~ =~ . 0005 100 100 095 100 095 100 -
Satd. Flow (prot) 1770 1563 1504 1770 3289 1770 3413
1770 3413

5 116 623 195

092 092 092
4126 0 677 212
0 54 0
©.126. 835 .0

1770 1563 1504
0 367 ‘38 ‘ 283;_;:1;,:‘1,_{ 182490 4
2 092 092 092 . .

Adj. Flow (vph) = g ©..0° 399 - 41 308 237 542
RTOR Reduction (vph) 0 0 0 101 117
Lane Group Flow (vph) = - 0 0399 0 8348237 732

Turn Type Perm Perm
Protected Phases - T LR R G M B g gl e
Permitted Phases 8 8 _
Actuated Green, G (s) = L 180 160r-_ 16.0 10,0 210 06
Effect eGre n, g(s) _ 16.0 160 16.0 100 21.0
Clearance T:me (s) 4.0 4 O 5 .
Lane Grp Cap (vph) - S i 616 466 438 322 012
vis Ratio Prot : 0 05

visRatioPerm: . oo e0.280
.v/c Ratio 0.77 0 18

Uniform Delay, d1. =~ = .~ 179 146
Progression Factor 1.00 1.00
Incremental Delay, d2 S 10900090540 13.9¢
Delay (s) 28.7 15 5
Levelof Service e e TRCHBY
App ach Delay (s)

HCM Volume to Capacity ratio 0.83

Actuated CycleLength(s) =~ - 550" Sumoflosttime(s) =~ =~ = 160 .o
Intersection Capacity Utlhzatlon 65.9% ICU Level of Service Cc

Analysis Period (min) - . L S L e

¢ Critical Lane Group

Existing PM Peak Hour Synchro 6 Report
Orosz Engineering Group Page 3




HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real 3/27/2009

YO T e N N . T S

Lane Configurations #

0. 1900 1900

RTOR Reductlon (vph) (
Lane Group Flow (vph) = 357 37

(8) 214 214 214 69 69 40371 .8
) 214 21.4 214 69 69 . . .
" Clearance Time (s) 4 O 4.0 4.0 4.0 4.0 4.0 4.0 .
Vehicle Extension (s i 3.0 30 8030 80 o 3000800 0 80 0300
Lane Grp Cap (vph) 400 416 376 136 126 79 1450
v/s Ratio Prot” - 0021 022 0003 002 004026
v/s Ratio Perm O 10

vic Ratio 207000089091 044 038 021 . 094 064 - 066 069 -
Uniform Delay, d1 332 333 292 395 39.0 429 211 39.3 190
Progression Factor .~ 1.00° 1.00°°4.00° 1.00 100" 100 100 100 1.00
lncremental Delay, d2 214 228 0.8 1.8 0.8 79.2 2.2 8.9 25

' 0 b4%5 561300413 398 . 1221 233 481215

Level of Serwce , D E C D D F C D C
Approach Delay.(s). . - G4BT v S40.30 s 806 e 28090
Approach LOS D D C C

eve O erwce

HCM Volume to Capacityratio = .~ 0.71 = ST
Actuated Cycle Length (s) 90.0 Sum of Iost t|me (s) 12.0
Intersection Capacity Utilization -~ 70.4%  ICU Levelof Service = =~ = i G
Analysns Period {min) 15

¢ Critical Lane Group: " SRR ST

Existing PM Peak Hour Synchro 6 Report
Orosz Engineering Group Page 4




HCM Unsignalized Intersection Capacity Analysis
3: Oak Park Boulevard & LRDM 3/27/2009

A ey ¢ AN b 2] S

‘ Lane Configurations

oSH 262 270 717 245 1229 1700 1196 1700

Average Delay _

Existing AM Peak Hour Plus Phase 1 Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis ,
8: Oak Park Boulevard & James Way 3/27/2009

O N U N . R S 4

100 085 1.00 093

Y 0
1863 1583 1770 1740

Satd. Flow (perm) 1’235 1863“ 1583 1360 1740 1770 3350 17703453

vlsﬂRatlo'Pérm 007 002 c0.15

Uniform Delay, d1

Incremental Delay, d2

LevelofService =~ B B B € B C A F A

Approach LOS B C | Y B

Analy:sis'/Penod (mm) Hlization. s

Existing AM Peak Hour Plus Phase 1 Synchro 6 Report
Orq;sz Engineering Group Page 2




HCM Signalized Intersection Capacity Analysis
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

Ay v AN A2 M4

Lane Configurations

)

1.00 093

S

Peak-hour factor, PHF_ 0.92 092 092 092 092 092 092 092 0982 092 092

f-"v}.&\:’t’iig

Effective Green, g (s) _ S 160 160 16.0 11.0 210 60 160

s

145 292

" Intersection Capacity Utilization

>
¢ Critical Lane Group

Existing AM Peak Hour Plus Phase 1 Synchro 6 Report
‘ Orosz Engineering Group Page 3




HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real 3/27/2009

PN ANt

Lane Conﬂgurations

100 085 1.00 0.92

Satd‘FIow(prot) 1681 1707 1583 1770 ~ 1770 3510 1770 3412

Satd. Flow (perm) 1 07 1583 1770 1708
Peak-hour factor, PHF
RTOR Reduction (vph)

Turn Type

vy 2
Intersection Capacity Utilization

c Critical Lane Group

Existing AM Peak Hour Plus Phase 1 Synchro 6 Report
Orosz Engineering Group Page 4




HCM Unsignalized Intersection Capacity Analysis

3: ©ak Park Boulevard & LRDM 3/27/2009

Aoy v ANt AL

Lane Configurations

Pedestnans
L e

344 1194 1700 1234 1700

Analysis Period (min) ‘ ' 15

Existing PM Peak Hour Plus Phase 1 ' Synchro 6 Report
Orosz Engineering Group .Page 1




HCM Signalized Intersection Capacity Analysis
8: Oak Park Boulevard & James Way

3/27/2009

[_ane Configurations

Total Lost time (s)

0.92

Existing PM Peak Hour Plus Phase 1
Orosz Engineering Group

Synchro 6 Report
Page 2




HCM Signalized Intersection Capacity Analysis
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

Lane Co‘nﬁuratio_ns‘

1.00 088 085

1770 1563 1504

770 1563 1504
=

¢ Critical Lane Group

Existing PM Peak Hour Plus Phase 1 Synchro 6 Report
Orosz Engineering Group Page 3




HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real

3/27/2009

O

1750 1583

1750 1583

332 334 293 395

— L4 A2 Y

38.9
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HCM Unsignalized Intersection Capacity Analysis '
3: Oak Park Boulevard & LRDM : 3/27/2009

A ey v ANt AN Y

Lane Configurations %

Sign Control e

Grade 0% 0% 0%
Volume (veh/h) . 28390 153 41 <100 243 .°°316. 18 2 292 - 36
Peak Hour Factor 092 092 092 092 092 092 092 0092 092 092 092 0.92
Hourly flow.rate (vph). .- 25 10 166 - 45 11~ 0 264 343 20" .2 317 :.39
Pedestrians
Lane Width (ft) - G

Walklng Speed (ft/s)

Percent Blockage

Right turn are (veh)

Median type S o Noned i -None!

Median storage veh)

Upstream signal (ft) =~ =

pX, platoon unblocked

vC, conflicting volume 1218 1233 337 :1208 :1242 - 353 357 =i o3B30

vC1, stage 1 conf vol

vC2, stage 2 confvol . s G R s e SR AT el

vCu, unblocked vol 1218 1233 337 1208 1242 353 357 363
tC,single(s) ~ T4 65 82 T4 65 62 41 4
tC 2 stage (s)
pO queue free % 80 76

Volume Left 25 0 0 45 264 0 2 0
VolumeRight .~ = 0000 1660 0 000 200 203G
cSH 123 138 - 705 102 1202 1700 1196 1700
Volume to Capacity. -~ 0.20 - 007 0.24° 054 022 0.21.0.00° 021
Queue Length 95th (ft) 18 6 23 63 21 0 0 0
Control Delay (s) 417 331 ‘147 762" 88 0.0 80 00
Lane LOS E D B F A A

Approach Delay(s) =~ = 164 0 o 7820 BT 00
Approach LOS Cc F

Avrege Dela _ .
Intersection Capacity Utilization * . - 50.5% ~ -ICU Levelof Service " =~ - A
Analysis Period (min) 16

Future AM Peak Hour Plus Phase 3 Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis
3: Oak Park Boulevard & LRDM 3/27/2009

day v A8 M4

Lane Configurations b1 4 Fd & % (S N
Ideal Flow:(vphpl) - - 1900 1900 1900 1900 1900 - 1900 1900 1900 1900 1900 1900 - 1900
Total Lost time (s) 40 40 4.0 4.0 40 4.0 40 40
Lane Util: Factor =~ ©'1.00° 100 100 © * 1007 100010007 1.000 1 000
-Frt 1.00 1.00 0.85 1.00 1.00  0.99 1.00 0.98
FitProtected- = . :./095 100 100 - . 096 = 095 100 . 095100
Satd. Flow (prot) 1770 1863 1583 1791 1770 1847 1770 1832
Fit Permitted . . 0.87 ©1:00. 100 o076, 085 1.000 . 095 1.00 -
Satd Flow (perm) 1615 1863 1683 1418 1770 1847 1770 1832
Peak-hour factor PHF 0 92 092 092 0. 92 0 92 092 092 0 92 0 92 092 092 0.92
Adj: Flow:(vph):" 25 .10 166 45 1 264343 .20 - 2 317 .- 39
RTOR Reduction (vph) 0 0 148 0 0 0 2 0 0 6 0
Lane Group Flow (vph). . 25 .10 . 18- 0 56 - o204 364 0 20 3600000
Turn Type Perm Perm Perm Prot Prot
Protected Phases - T S It - PEDRRE S o < RTINS e B A: [ SRR o
Permitted Phases 4 4 8
- Actuated Green, G(s) - - 6464 64 157404 - 12..259
Effective Green, g (s) 6 4 6.4 6.4 6.4 16.7 404 , 1.2 259
Actuated g/C Ratio: . 011 041 041~ 041 - 0267 067 .. 0.02 043
Clearance Time (s) 40 40 4.0 4.0 40 4.0 40 4.0
Vehicle Extension(s) = 30 3.0 30 o 30 0800030 .0 83080
Lane Grp Cap (vph) 172 199 169 151 463 1244 35 791
v/s Ratio Prof - S 0.0 e 0160402000 4 10.000.¢0:19
v/s Ratio Perm 0 02 0.01 c0.04
vic:Ratio s 04500008 0.0 - 0.37 057029 S 0:.06 044
Uniform Delay, d1 © 243 241 242 249 19.2 40 288 12.0
Progression Factor - . 1.00 . 1.00  1.00.. - 100 . . 1.00 100 1.00- - 1:.00
Incremental Delay, d2 04 0.1 0.3 1.5 17 0.6 0.7 1.8
Delay (s) - 247 242 245 . . 265 209 46 - . 295 138 -
Level of Servnce Cc Cc C C C A C B
Approach Delay. () S AD BE e e e B9
Approach LOS C C B B

oo No

HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity.ratio = - “..0.47 . R T
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization = 50.5% ICU Level of Service Col A
Analysis Period (min) 16

¢ Critical Lane Group

Future AM Peak Hour Plus Phase 3 Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis

8: Oak Park Boulevard & James Way 3/27/2009

O T e L N B S

Lane Confi igurations % 4 if % % LI 5 % b

Ideal Flow (vphpl) =~ 1900 1900° 1900 1900 1900 1900~ 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 40 40 4.0 40 40 40 40
Lahe Util: Factor: -~ 1.00 - 1.000 1.00 1. 00 100 - 1007095 . 100 095 -
Frt 1.00 1.00 0.85 1.00 0.92 1.00 0.96 1.00 0.98
FltProtected =~ -~ 095  1.00- "1.00 095 100 0. 95 1.00 095 100
Satd. Flow (prot) 1770 1863 1583 1770 1712 1770 3392 1770 3454

Flt Permitted 0064 0100100073 100 005 4000000851000
Satd. Flow (perm) 1192 1863 1583 1360 1712 1770 3392 1770 3454
Volume (vph) 9938 107 183 76 89 45 380 146 - 41 347 66
Peak-hour factor PHF 092 092 092 092 092 092 092 092 092 0 92 0.92 0 92
Adj. Flow (vph): '~ 108 = 41 116 199 83 97 - 49 413 159 45 377 . 72
RTOR Reductlon (vph) 0 0 78 0 65 0 0 73 0 0 29 0
Lane Group Flow (vph) ~ 108 41 38 199 - 115 = 0. .49 499 0 - 45 420 - 0
Turn Type Perm Perm Perm Prot Prot

Protected Phases” . . .4 B ETDE DTN -SSR SOt I SR SN . RO
Permitted Phases 4 4 8

Actuated Green, G (s) " 18.0° ~18.0. " 18.0:18.0  18.0 70180 v 7.0 1800
Effective Green, g (s) 180 180 180 180 180 7.0 18.0 7.0 180
Actuated g/C Ratio - 0.33-0.33° 0.33 0.33 033 00180033 0 043 °0:33
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap(vph) - 390 610 518 = 445 25600 226 4110 e 226041300
v/s Ratio Prot 0.02 : 0.07 cO 03 c0.15 0.03 0 12

v/s Ratio Perm - . 0009 0 00260450 L N :

v/c Ratio 028 007 0.07 045 0.20 O 22 0.45 0.20 O 37
Uniform Delay, d1 . 137 127 128 146 133 .+ 215 146 215 142
Progression Factor 0.70 0.76 0.68 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 = 1.6 02 02 32 - 08 . 022 43000200 09

Delay (s) 11.1 98 89 178 142 23.8 159 23.5 15.1
Level of Service: - B A AL BB e G B e G B
Approach Delay (s) 10.0 - 16.1 16.5 15.9
Approach LO EPRREE o ‘ s : e R

HCM:Level of Service -

HCM Volume to Capacuty ratlo .
Actuated Cycle'Length(s) =~ - +-86.0 - Sum of lost time (s) S 2000
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) - 15 ’ : '

¢ Critical Lane Group

Future AM Peak Hour Plus Phase 3 ' Synchro 6 Report
Orosz Engineering Group Page 3




HCM Signalized Intersection Capacity Analysis ,
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

A Ny v ANt 2N Y

Lane Configurations b S if % b L IR S
Ideal Flow (vphpl) -~ 1900 1900 19001900 1900 1900 1900 . 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 40 40
LaneUtil. Factor .-~ . oo 1,000 °0.95 7095 °1.000 095 100095
Frt 100 0.87 085 1.00 0.96 1.00 0.93
Fit Protected -~~~ .- - oS 0:95 01,00 1.000 00950 1.00. . 095 1000
Satd. Flow (prot) 1770 1541 1504 1770 3404 1770 3286
Flt Permitted - e © ¢ 095 100 100095 100 - - -.0.95 100 .
Satd Flow (perm) 1770 1541 1504 1770 3404 1770 3286
e(wh). .. 0.0 0 115 18 .. 227 212 464 158 = 78 310 283
Peak—hour factor PHF 0 92 0 92 092 092 092 092 092 092 092 092 092 092
Adj..Flow (vph) - 00000 1250920 247 230504 172 85 337 308
RTOR Reduction (vph) 0 0 0 0 87 88 0 61 0 0 218 0
Lane GroupFlow(vph) = -~ 0. 0" .0 125 56 . 36 230 615 = 0 " 85 427 0
Turn Type Perm Perm Prot Prot
Protected Phases - ... .o o i s B 2 e e B
Permitted Phases 8 8
Actuated Green, G(s) . 0 160 2160 16,0 11.0.° .21.0 600 16.0
Effective Green, g(s) 16.0 160 160 110 21.0 6.0 16.0
Actuated g/C Ratio: 029740290 0290 020 -0.38° 041029
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
LaneGrpCap(wph) = - - 515 448 438 354 1300 - 193 956
v/s Ratio Prot 0.04 c0. 13 ¢0.18 005 0.13
visRatioPerm .~ - o o @007 002 T L
vic Ratio 024 012 0.08 0.65 0.47 044 045
Uniform Delay,d1- ..~ S 149 1430142 202 0128 229 159
Progression Factor 105 1.15 122 1.00 1.00 100 1.00
Incremental Delay, d2 = - O 11006 .04 89 120 T 18
Delay (s) » 167 174 176 292 141 301 17.4
Levelof Service -~ . o 0 B B B TG B G B
Approach Delay (s) 0.0 17.1 17.9 18.9
Approach LOS: i RIE - S B e B B

HCM Volume to Capamty ratlo 0.42

Actuated Cycle Length(s) -~ = 7 '55.0 - Sumoflosttime(s) - . 80
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) ; : 15 L o R

¢ Critical Lane Group

Future AM Peak Hour Plus Phase 3 Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
15: ©ak Park Boulevard & El Camino Real - 3/27/2009

ey v AN A

Lane Configurations % g ' b B % 4 LI 4

Ideal Flow (vphpl) . 1900 1900 : 1900 1900 . 19001900 - 1900 1900 : 1900 - 1900 ‘1900 1900
Total Lost time (s) 4.0 4.0 40 40 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor =~~~ 0.95 095 1.00 1.00 1.00 - 100 095 =~ 100 095

Frt 1.00 100 085 1.00 0.91 1.00 0.99 1.00 0.96

Flt Protected -~ 095 096  1.00° 095 100 - . 095 100 - 095 100
Satd. Flow (prot) 1681 1705 1583 1770 1694 1770 3512 1770 3408

Fit Permitted * '~ 095 096 1.00 095 100 . 095 100 = . 095 100"
Satd. Flow (perm) 1681 1705 1683 1770 1694 ' 1770 3512 1770 3408
Volume (vph) - -+ "331 46 167 . 85 31 48 74 808 .44 102 - 406 133

Peak-hour factor PHF 0.92 0 92 0.92 0 92 092 092 092 092 092 092 092 092
Adj.'Flow:(vph): - +.’360 - 50182 92 34 : 52 - .80 878 - 48 - 111 441 145
RTOR Reduction (vph) 0 0 144 0 44 0 0 4 0 0 32 0
Lane Group Flow (vph) 200 =210 ©38: 92 42 Q0 - 80922 .0 411 554 - 0
Turn Type Split Perm Spllt Prot Prot

PrOtéCt'jed Phases - 4 - ‘4,;' R . R S SB QT T R LG
Permitted Phases 4

Actuated Green, G(s)  21.0- 21.0° 21.0 160 160 - ~ . 100 350:.. . - 120  37.0
Effective Green, g (s) 210 210 210 16.0 16.0 10.0 35.0 120 370
Actuated g/CRatio” -~ 021 021 021: 016 016 - 010035 012 037
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap(vph) -~ 353 358 332 283 271 . 177 1229 121201261
v/s Ratio Prot 0.12 c0.12 : c0 05 0.02 0.05 co0. 26 c0 06 0.16

v/s Ratio Perm = . T 0402 e e i :

v/c Ratio 057 059 012 033 016 0.45 0 75 0 52 0.44
Uniform Delay,d1 .~ . 354 356 320 372 362 - 424 286 413 :23.7 -
Progression Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
incremental Delay,d2 = 65 69 07 30 12 . 81 42 . . 9.0 11

Delay (s) 419 425 32 7 402 37 4 505 329 50.3 24.8
Levelof Service < .o D 4D o Co D Do s D G D
Approach Delay (s) 39.3 38.9 34.3 28.9
ApproachLOS - e o o

HCM Average Control Delay 343 HCM Levelof Service -

HCM Volume to Capacity ratlo .

Actuated Cycle Length(s) "~ - 100.0' . * Sumoflosttime(s) = . . 120"
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min):~ =~ =15 S : S

¢ Critical Lane Group

Future AM Peak Hour Plus Phase 3 : Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
3. Oak Park Boulevard & LRDM 3/27/2009

O T 2 N B SR S 4

hane Configurations % 4 if &$ % [ L

A0 .
vCu unblocked vol 74}6 783 365 761 766 3OZ 368 326

CSH _ ‘ ‘318 313, 680 296 1190 170 1234 . 1700

PR,

Approach 1 LOS B C

Analysis Penod (min) 15

Future PM Peak Hour Plus Phase 3 Synchro 6 Report
Orosz Engineering Group } Page 1




HCM Signalized Intersection Capacity Analysis

3: @ak Park Boulevard & LRDM 3/27/2009

AN v ANt 2L A

ane Configurations

Total Lost time (

Actuated Cycle Length (s) 500 Sum of lost time (s) 8.0

Analysis Period (min)

Future PM Peak Hour Plus Phase 3 Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis
8: Oak Park Boulevard & James Way 3/27/2009

A a0y ¢ NNt AN 4

ane Configuratio

HCM Average Control Delay ‘ 143 HCM Level of Service B

Actuated“Cycle Length (s)

Sum of lost time (s)

Anal sis Period (min) 15

Future PM Peak Hour Plus Phase 3 Synchro 6 Report
Orosz Engineering Group . Page 2




HCM Signalized Intersection Capacity Analysis
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

A Ny ¢ ANt A2 ML S

Lane Configurations

f )
1.00 0.96

1770 3410

R

1770 1563 : 294 ‘ 1770 3410

092 082 09 T 092 092 092 092 082 082 082

c Crmcal' Lane Group

Future PM Peak Hour Plus Phase 3 Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real 3/27/2009

Ay T AN 24

Lane Configurations
i Be S

Total Lost time (é)

1681 1750 1583 1770

L . LT
1681 1750 1583 1770

+ov ] plit

ozt

Level of Service

Z\nalysis Period (min) 15

Future PM Peak Hour Plus Phase 3 ' Synchro 6 Report
Orosz Engineering Group Page 4




HCM Signalized Intersection Capacity Analysis ,
3: Oak Park Boulevard & LRDM 3/27/2009

ey v AN NS

Lane Confi gurat|ons % 4 f & % P b
Ideal Flow (vphpl) 1900 1900 1900° 1900 1900 :.1900 1900 = 1900 1900 1900 1900 - 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 40
Lane Util. Factor =~ .1.00: 100 +1.00 - 100 1 00 -1.00-: - 100100
Frt 100 100 0.85 1.00 1.00 0.99 1.00 0.98
Fit Protected - 500086100 4100 . 096 - :..095 100 095 100
Satd. Flow (prot) 1770 1863 1583 1793 1770 1847 1770 1828
Fit Permitted 0859100100 077 0 095 000 10:95 1.00:
Satd Flow (perm) 1675 1863 1583 1431 1770 1847 1770 1828
! S35 8209 41120 0.7 243 316 18 025292 A1
092 092 092 0 92 092 09 092 092 092 092 092 092
low (vph). 380 9 2274513, .0 264343+ 2027817 - 45
RTOR Reductlon (vph) 0 0 197 0 0 0 2 0 0 7 0
Lane Group Flow(vph) 38 . . 9 .30 0 . 58 0 264" 3861 0 . '2 355 ' .0
Turn Type Perm Perm Perm Prot Prot
Permitted Phases 4 4 8
Actuated:Green, G{s): T8 T8 T8 BT 390 e 12 2450
Effective Green, g(s) 7 8 7.8 7.8 7.8 16.7 39.0 12 245
Actuated g/C Ratio 043 "043 013 013 026065 .002 041
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 40
Vehicle Extension:(s) = = 3.0 2300 300 o B0 e e 30 B0 B0 B0
Lane Grp Cap (vph) 205 242 206 186 463 1201 35 746
visRatioProt © " 0000 T c015 0 0200 0,00 €019
v/s Ratio Perm 0.02 0.02 cO 04
vicRatio: o019 -0.04 014 -0 0031 057 030 0 0:06. 048 -
Uniform Delay, d1 233 228 231 23.7 19.2 46 288 13.0
Progression Factor = ~1.00. 1,00 ©1.00" - 1,00 : 1.00 1.00: . 1000 1.00
Incremental Delay, d2 04 0.1 0.3 1.0 17 0.6 0.7 2.2
Delay (s) G 23700229 9235 0 246 2000 62 2957162
Level of Servnce C cC. C C C A c B
Approach Delay(s). ~ - . . 236 D248 o 8 153
Approach LOS C C B B

SoOoONS

HCM Average Control Delay 16.7

HCM Volume to Capacity-ratio. =048 R R e e
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization- -~ 50.9% ICU Level of Service A
Analysis Period (min) 15

¢ -Critical Lane Group . : :

Cumuiative AM Peak Hour Synchro 6 Report
Orosz Engineering Group Page 1




HCM Signalized Intersection Capacity Analysis
8: Oak Park Boulevard & James Way

3/27/2009

A

Lane Configurations %
Ideal Flow-(vphpl)
Total Lost time (s)
Lane Util. Factor
Frt

Flt Protected -

Satd. Flow (prot)

Flt Permitted -

Satd FIow (perm)

40
1.00
1770

1123

1900
400
- 0.95 "

060

—

#

1900

4.0

1.00
1.00
100
1863

1.00 -
1 863

y

T

1900

4.0
100
0.85

1583

100 0.

1 583

+:1.00:-:0.95 " 1.

13 N b

900 1900 1900
4.0
1.00
1.00
095 1.0
1770 3392
095
1770 3392

4.0

0.96

100 .

b
1900
4.0

-0.95 -
1770

1770

1900

1:00.~
1.00

0.95 -

e

1900

4.0

t 2~ >4 <

1900

0.95

097

3442

3442

Peak-hour factor PHF 0 92
Adj. Flow {(vph) -
RTOR Reduction (vph) 0

Lane Group Flow (vph).

gg"g S
108

108

.38
0.92

0

a1

0.92

1161

78

3800

) 0128 0

CE12000 45
092 0.92
82 0 0

0.92

73

380
413

499 .

146
0.92

0.92
B9

.364 -
0 92

35

82
0.92

Turn Type
Protected Phases -
Permitted Phases 4
Actuated Green, G'(s)
Effective Green, g(s)
Actuated g/C Ratio . -
Clearance Time (s)

Perm

18.0

18.0-

033
4.0

Perm

4

180 1

18.0

0:33

4.0

Prot

180
18.0
4.0

7.0
S O
4.0

852

“70 1807

7.0

043

4.0

‘Prot v

7.0

Lane Grp Cap (vph)
v/s Ratio Prot

v/s Ratio Perm .

v/c Ratio

Uniform Delay, d1 .
Progression Factor
Incremental Delay, d2. -
Delay (s)

0.29
1.00

15.8

Levelof Service . . B

Approach Delay (s)
Approach LOS

HCM Vqume to Capamty ratlo
Actuated Cycle Length (s)

Intersection Capacity Utrhzatlon

Analysis Period (min) -
¢ Critical Lane Group

R
010
13'8-.‘,-1‘

2.0

10 518

11002

0.07

128

1.00

-~ .03

13.0

65.0
48.4%

15

€0.15 -

0.45

:14.6

1.00

32

17.8

B

1225 -
0.03

/555
0 07

0.22
215
1.00
: 22
23.8

022
134
1.00
0.9 -
143

16.0

"HCM:Level of Service

- -Sumof losttime (s) .

ICU Level of Service

B R

225 1
c0 04 :

o3
21,8 1

1.00

36 -

254

Cumulative AM Peak Hour
Orosz Engineering Group

Synchro 6 Report

Page 3




HCM Signalized Intersection Capacity Analysis v
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

Ay ¢ At AN Y

) :

Lane Confi gurations N - d % A % 4

Ideal Flow (vphpl) - -~ 1900. 1900 1900 1900 1900 1900. 1900 1900 1900. 1900 1900 1900
Total Lost time (s) 40 40 40 4.0 4.0 40 40

Lane Util. Factor -~~~ - 1.00 095 095 100 095 . 1.00 095
Frt 100 089 0.85 1.00 094 1.00 0.95

Flt Protected: .. - = S C 5 0.968 100 1:00 0,95 1:00: o 0.95 1,000
Satd. Flow (prot) 1770 1577 1504 1770 3342 1770 3360

Fit Permitted .- S 0 H095601.0001.00 0095 1,000 7 0.95 .1.00
Satd. Flow (perm) 1770 1577 1504 1770 3342 1770 3360
Volume(wph) - =+~ 0 -0 = 0 194 36 213 364 441 259 94 423 215
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph). 00210 0392320396479 2820 102 - 460 234
RTOR Reduction (vph) 0 0 0 0 82 103 0 120 0 0 99 0
Lane Group Flow (vph) - - 0 0000 2291 800 260396641 0102695 : 0
Turn Type Perm © Perm Prot Prot

Permitted Phases 8 8

Actuated Green, G(s) - 42400120 012 167 0288 T 19.2¢
Effective Green, g (s) 121 121 121 167 2838 71 192
Actuated g/C Ratio:" "~ Sl e 0:200 0200002000028 0048 0 01200320
Clearance Time (s) 40 40 40 40 40 40 4.0
Vehicle Extension(s) = .. o000 30000800 800 .93.00 80 80 30 ¢ -
Lane Grp Cap (vph) ' 357 318 303 493 1604 209 1075

v/s Ratio Prot - Lo 0.04 7 000220 1019 e 1 0.06°¢0:18

v/s Ratio Perm c0.12 0.02

vicRatio. ... o 059 019 - 009 :0.80- 040 ‘049 0.55
Uniform Delay, d1 217 199 195 201 10.0 247 16.9
Progression Factor _ : L 1.00° 1.00- 1.00 - -1.00 . 1.00 100 1.00
Incremental Delay, d2 2.6 0.3 0.1 9.2 0.7 1.8 2.1
Delay(s) - R R Loe w2430 20.20-.19.6°-°29.30:010.8 . 2660 189

Level of Service C C B C B 104 B
Approach Delay (s) - 00 218 S AT o L 19:9
Approach LOS A C B B

HCM Average Controi Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 065 . o PRI g
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59:5% ICU.Level of Service , B
Analysis Period (min) 15

c - Critical Lane Group

Cumulative AM Peak Hour Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
15: Oak Park Boulevard & El Camino Real 3/27/2009

A ey v AN AN 4

) :
Lane Configurations % q i % B L I LR 1S
Ideal Flow (vphpl). -~~~ 1900 ' 1900 = 1900 1900 " 1900 1900 :1900: 1900 1900 1900 - 1900 - 1900
Total Lost time (s) 40 40 40 40 40 40 40 40 4.0
Lane Util. Factor~~0:.95 095 100 - 100 100 ~ =~ 100095 . 1.00 095
1.00 100 085 1.00 0.92 1.00 0.99 1.00
1681 1707 1583 1770 3510 1770 »
095 096 100 095 100 . 0985 100 095 100
1681 1707 1583 1770 1717 1770 3510 1770
28346 167 . 85 31 3 4751 44 94 409 149
092 092 092 092 092 0 92 092 0.92 0 92 0 92 0.92
dj. Flow(vph) . =~ 308 50 . 182 92 34 37 80 816 .48 102 445 162
RTOR Reductuon (vph) 0 0 125 0 31 0 0 4 0 0
Lane Group Flow (vph) =174 .- 184 57 .92 40" 0 . 80 860 0102
Turn Type Spilit pm+ov Spht Prot Prot
Protected Phases .4 0 40 Bl B B e B i g
Permitted Phases 4
Actuated Green, G(s) ~21.0° “21.0 330 180 180 . ' 120 360 =~ 140 380
Effective Green, g(s) 210 210 33.0 180 18.0 120 36.0 14.0 38.0
Actuated g/C Ratio -~ 0:20 +:0.20. . 0.31 017 017 0 041034 013.:.036
Clearance Tume (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
LaneGrpCap (vph) 336 341 558 303 204 202 1203 236 1230
v/s Ratio Prot 0.10 c0.11 001 c0.05 0.02 0.05 c0.25 cO 06 0 17
v/sRatioPerm .. = @ 00,0200 O A A U EE SRS L
v/c Ratio 052 054 010 030 0.14 040 071 0 43 0.46
Uniform Delay, d1. 375 -37.7 265 380 369 434730000 . 418 257 -
Progressnon Factor 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 56 .60 04 26 10 - 57 .36 - . BT 13
Delay (s) 43.1 43 7 25 9 406 37 9 489 337 475 270
Levelof Service: .. "D D € DD DG D G
Approach Delay (s) 37.5 39.4 35.0 29.9

3 e Control Delay. -~ 343 -

HCM Volume to Capacity ratlo 0.52

Actiiated Cycle Length (s) ©.105.0° - ‘Sumoflosttime(s) -~ . 120 -
Intersection Capacity Utlhzatlon 53.1% ICU Level of Service A
Analysis Period-(min) - 15 R IEE Sl

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
3: Oak Park Boulevard & LRDM 3/27/2009

Ay v ANt N4

Lane Configurations % 4 if S % B %

Ideal Flow (vphpl). .. .~ 1900 1900 .- 1900 1900 1900 1900 - 1900 - 1900 1900. 1900 1900 1900
Total Lost time (s) 40 40 40 4.0 4.0 4.0 40 40

Lane Util. Factor -~~~ 1.001.00: - 1.000 = 1.00°"" 1007 1.00 < -1.00-1.00 .
Frt 100 1.00 0.85 0.99 1.00 0.98 1.00 0.99

Fit Protected - 096100, 100 - - 096 095 100 - 095 100
Satd. Flow (prot) 1770 1863 1583 1771 1770 1829 1770 1851

Flt Permitted: 093 100100 . . 089 . .095 100 ~0:95 1.00
Satd. Flow (perm) 1733 1863 1583 1657 1770 1829 1770 1851
Volume (vph) e 201050 220 o 4 16502264 0 36 .6 33315
Peak-hour factor PHF 0 92 092 092 092 092 092 092 092 092 092 092 0.92
Adj.Flow(vph) = tooo120 20 14 02400 4 0479 28739 T 362 16
RTOR Reduction (vph) 0 0 104 0 1 0 0 5 0 0 3 0
Lane Group Flow (vph):-= =12 .. 2 10 - Q. .-25 .0 179 321 QT 37800
Turn Type Perm Perm Perm Prot Prot

Protected Phases = " 47 o on g B2 SRR R - S
Permitted Phases 4 4 8

Actuated Green, G(s). L4843 430 108829 . .08 229
Effective Green, g (s) 4 3 43 43 _ 4.3 10.8 329 08 229
Actuated g/C Ratio - 0:09°:0.09 009 . 009 - - 022 066 . - 002 .046
Clearance Time (s) 40 40 40 4.0 40 40 40 40
Vehicle Extension(s) .~ - 3.0°- 30 30 . . 30 . . 30 30 3.0 3.0

Lane Grp Cap (vph) 149 160 136 143 382 1203 28 848
visRatioProt -~ = .o 0000 S R c0.10: 0.18 . - »:0.00.-¢0.20
v/s Ratio Perm 0.01 0.01 c0.02

vicRatio.. -~ +,0.0870.01 007 018 0.47 - .0.27 - 00:25 044
Uniform Delay, d1 21.0 209 210 21.2 17.1 35 243 9.2
Progression Factor " 1.00 ~ 1.00. 1.00- 1.00: © 100 1.00 1.00° : 1.00
lncremental Delay, d2 0.2 0.0 0.2 0.6 0.9 0.5 4.7 1.7

Delay (s) Coei29.30 20090 282 21.8: : 18.0: 41 29.0:- 10.9:

Level of Serwce C c C C B A C B
Approach Delay:(s) . Lo 212 218 EER e H o B CRE b E
Approach LOS C C A B

verage on rol Delay A Level of Service B

HCM Volume to Capacity ratio 042 e

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization - 45.6%: - ICU Level of Service A
Analysis Period (min) 15

¢ - Critical:Lane Group
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HCM Signalized Intersection Capacity Analysis :
8: Oak Park Boulevard & James Way 3/27/2009

A ey ¢ ANt M S

Lane Confi igurations % 4 ol % o8 % b % 4b

Ideal Flow (vphpl) 1900 1900 1900. 1900 1900 1900 1900 - 1900 . 1900 1900- 1900 1900
Total Lost time (s) 40 4.0 4.0 4.0 4.0 - 4.0 4.0 4.0 4.0

Lane Util. Factor © - 1.00. 1.00 1.00° "1.00 - 100 - - - 1.00 095 - 1.00 095

Frt 1.00 1.00 0.85 1.00 0.96 100 0.94 1.00 0.98

Flt Protected 095 . 1.00 1.00 095 1.00 095 100 - . 095 1.00 .
Satd. Flow (prot) 1770 1863 1583 1770 1785 1770 3344 1770 3454

Fit Permitted: .0.70 1:000 1.00.. 065 100 ~ - ..095 100 - 095 -1.00

Satd. Flow (perm) 1306 © 1863 1583 1216 1785 1770 3344 1770 3454
Volume (vph): L1270 0152 197 139 57 22..-151.7..363- 212" 253 ..420. 80
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj;Flow(vph) =~~~ 138 165 214 151 - 62 24 164 395 230 ~ 58 457 87

RTOR Reduction (vph) 0 0 167 0 19 0 0 124 0 0 28 0
Lane Group Flow (vph). 138 165 . .47 - 151 67 0 . 164 501 0. . 58516 - 0

Turn Type Perm Perm Perm Prot Prot .
Protected Phases . . B 4 . . 8 o B2 : R ¢
Permitted Phases 4 4 8

Actuated Green, G(s) 11.0° 11.0 11.0 "11.0 11.0. - 76 230 4.0 194
Effective Green, g (s) 110 110 1.0 11.0 11.0 76 230 40 194
Actuated g/C Ratio - . 022 022 - 0.22° 022 022 ‘0.15 - 0:46- 0.08 - 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension(s): -~ -3.0. 3.0 3.0 .30 30 3.0 3.0 - 3.0 3.0
Lane Grp Cap (vph) 287 410 348 268 393 269 1538 142 1340
v/s-Ratio Prot-: -+ Lo 009 e 0.04 c0.09 -0:15 - - 0.03 c0.15
v/s Ratio Perm 0.1 0.03 c¢0.12 :

vic Ratio: . '048 040 014 056 0.7 0.61 -0.33 - 041 038
Uniform Delay, d1 17.0 167 157 174 158 19.8 8.6 219 110
Progression: Factor 1.00 1.00 1.00:-1.00. 1.00 1.00 1.00 1.000 1.00 -
Incremental Delay, d2 1.3 0.6 0.2 27 02 3.9 0.6 1.9 0.8
Delay (s) 183 17.3 16.9° 20.1.-16.0 23.7 91 23.8. 118"
Level of Service B B B C B C A C B
Approach Delay (s) 17.0 18.6 12.2 13.0-
Approach LOS B B B B

HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 048 = : v :

Actuated Cycle Length (s) 50.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15 ‘

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis _
12: Oak Park Boulevard & NB 101 On-Ramp 3/27/2009

Ay ¢ Nyt N4

Lane Confi guratlons b1 B if LR & % b
Ideal Flow (vphpl) = 1900 1900 - 1900 1900  1900. 1900 1900 1900: 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 40 40 4.0 40 4.0
Lane Util. Factor oo ©01.00 0950095 1000 095 100 095
Frt 1.00 1.00 085 1.00 0093 1.00 0.97
Fit Protected. . S 00950100 071.0000 0.95 100 095 1.00
Satd. Flow (prot) 1770 1770 1504 1770 3292 1770 3416
Flt Permitted e 7095001000 0400 095 100 o 0,95 :1.00
Satd Flow (perm) 1770 1770 1504 1770 3292 1770 3416
n oG 00000 507221 302 262 541 471 217 580 176
2 092 092 092 092 092 092 092 092 092 092
S0 0 551 240328 285 . 588 512 236 630 191
0
0

0 0 0 48 0 262 0 0 47 0
Lane Group Flow (vph) o0 B51 240280 285 838 .0 286 774 0
Turn Type Perm pm+ov  Prot Prot

Protected Phases - oo s B B 20 e B
Permitted Phases 8 8

Actuated Green, G (s) S 19:8 -19.8°:29.0 - 11.0.-19.0 - 92 4720
Effective Green, g (s) 19.8 198 290 110 19.0 92 17.2
Actuated g/C Ratio S0 e 0.33.900.33 9048 018032 0.15000.29¢
Clearance Time (s) 4.0 40 4.0 4.0 4.0 40 40
Vehicle: Extensuon (8) e 3030 300 800300 800300
Lane Grp Cap (vph) 584 584 827 3256 1042 271 979

v/s Ratio-Prot SO s 0 04400°0.05 ¢0.16::€0.25 013023
v/s Ratio Perm c0.31 0.13

vic Ratio e DI ©..0.94 041034 088 080 - 087 079
Uniform Delay, d1 196 156 96 238 188 248 197
Progression Factor - -~ = ©1.00° 1.00.1:00 - 1:00:1.00: - . 1.00:1.00
Incremental Delay, d2 240 0.5 02 223 6.6 248 6.5

Delay (s) - o435 161 098 461 254 . . 497 262
Level of Servnce D B A D C D C
Approach Delay(s). = " 0 0.0 i U2TT e e 288 3G
Approach LOS A C C C

0

2
RTOR Reductlon (vph) 0
0

HCM Average ontrol D ay .
HCM:Volume to Capacity:ratio SREN ¢ 1 X RN T A
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization .~ - .80.2% . ICU Level.of Service = D
Analysis Period (min) 16

¢ Critical Lane Group R R L

evel or service
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HCM Signalized Intersection Capacity Analysis :
15: Oak Park Boulevard & El Camino Real 3/27/2009

O R 2 T N BV I S

Lane Confi guratlons % 4 o ] T 5 M LI &

ideal Flow (vphpl) 1800 1900 1900 1900 1900 - 19001900 - 1900 1900 1900 -1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor -~~~ 0.95 '0.95 “1.00 1.00 100 ~ 100 095 -~ 100 095

Frt 1.00 1.00 0.85 100 0.88 1.00 0.99 100 0.97
FitProtected . 0.95 099 -1.00° 095 100 095 100 095 1.00
Satd. Flow (prot) 1681 1750 1583 1770 1641 1770 3519 1770 3419

Fit Permitted: - o -095.099 100 095 100 . 095 100 . 095 1.00
Satd. Flow (perm) 1681 1750 1583 1770 1641 1770 3519 1770 3419
Volume (vph) 433 289 416 48 18 71 68 880 35 102 836 245
Peak-hour factor PHF 092 092 0.92 092 0.92 092 092 0.92 092 092 092 092
Adj Flow(ph) . 471 314 452 5220 77 . 74 957" 38 111 909 266

RTOR Reduction (vph) 0 0 248 0 71 0 0 2 0 0 24 0
Lane Group Flow (vph) 382 403 204 - 52 26.. 0 74 993 0. 1141151 0

Turn Type Split Perm Spl|t Prot Prot
Protected Phases - 4 IR TEERRE . SRR LB 20 R B o
Permitted Phases 4

Actuated Green; G (s) - 23.7 237 237 . 66 66 .37 352" S 67382
Effective Green, g (s) 237 237 237 6.6 6.6 3.7 352 6.7 382
Actuated g/C Ratio * -+ 027 '0.27 027 . 0.07 0.07: . 0 0.04,..°040 0.08: :0.43
Clearance Time (s) 4.0 40 - 40 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension(s) - 3.0, 3.0 30° 3.0 30 30 230 300 300
Lane Grp Cap (vph) 452 470 425 132 123 74 1404 134 1481
visRatioProt . :0.23 ¢0.23 0¢0.03. 0.02 " c0.04 028 . . - 006 c0.34
v/s Ratio Perm 0.13

v/icRatio - - 085 .0.86 048 039 021 1.00. 071 - .0.83 - 078 -
Uniform Delay, d1 305 306 271 389 383 422 222 402 214
Progression Factor --1.007 1.00°1.00 - 100 . 1.00. - “11:00- 1.00. 1.00  1.00
incremental Delay, dz2 135 143 0.9 1.9 0.9 104.6 3.0 325 4.1
Delay (s): 44.1. 450 279 408 392 - 1469 - 252 2.7 254
Level of Service D D cC D D F C E C
Approach Delay(s) _ 385 - S 398 . 336 295
Approach LOS D D C Cc

HCM Averag ControlDeIay evel of Service

HCM Volume to Capacity ratio -~~~ 0. 78 Lt
Actuated Cycle Length (s) 88.2 Sum of lost tlme (s) 16.0
Intersection Capacity Utilization -~~~ 72:9% - ICU Level of Service - , G
Analysis Period (min) 15 '

¢ Critical Lane Group -
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